self-critical of some of these data or the associated proclamations, perhaps because, in one way or another, we benefit from studying high-profile, "declining" bird species�� It is not hard to imagine the professional conflicts that may arise if someone sha�es up the status quo by conducting a thorough survey that shows that a high-priority species is li�ely more abundant, perhaps much more abundant, than was previously believed�� This interesting sequence of events has occurred at least twice in the past five years, with regard to the Buff-breasted Sandpiper (Tryngites subruficollis) and Long-billed Curlew (Numenius americanus)�� I have had the opportunity to follow these cases at various times during that period, and I believe that a historical review may shed some light, not so much on the science per se, but on aspects of using science to establish institutional research priorities that form the basis for lists of high-priority birds�� Buff-breasted Sandpipers and Long-billed Curlews have been among the top seven "highly imperiled" species listed in High Priority Shorebirds (U��S�� Shorebird Conservation Plan 2004) and were initially believed to have populations of 15,000 and 20,000, respectively (Brown et Morrison et al�� (2001) included an estimate of Long-Billed Curlew populations derived from Breeding Bird Survey data of 168,000, but this was considered unrealistic�� Confidence in the Buff-breasted Sandpiper population estimate was low; it was characterized (Brown et al�� 2001:20) as "li�ely to be in the right order of magnitude," meaning that the actual population could be as much as 10 times higher or 1/10 as high (or the estimate could have been even more in error)�� The currently accepted estimate for Longbilled Curlews, on the other hand, was rated as "moderate," defined as an "estimate thought to be [emphasis added] within 50% of the true number" (Brown et al�� 2001:20) �� This should not to be interpreted as a statistical statement; rather, it was simply an opinion that the estimate might have been within 50% (but it also may not have been, and no one �new the associated probabilities) �� Brown et al�� (2001:20) stated that for most species, these population estimates should be considered "a first approximation, and subject to refinement and revision as more information becomes available�� " More information has become available�� Three statistically designed surveys were recently conducted in various parts of the Buff-Breasted Sandpiper's range�� A largescale survey during the non-breeding season in South America produced a population estimate much larger than the currently accepted estimate (R�� B�� Lanctot unpubl�� data), though this estimate was considered inaccurate because of difficulties in delineating suitable habitat (Lanctot pers�� comm�� )�� A second survey of migration stopover habitats along the Gulf Coast of Louisiana and Texas produced a most li�ely population estimate (assuming a length-of-stay of 5 days) of at least 84,000 (W�� Norling unpubl�� data), and a third survey conducted during spring migration in Nebras�a (Jorgensen et al�� 2008) had as many as 78,000 (78,000 in 2004 and 34,000 in 2005) in the eastern Rainwater Basin alone�� Furthermore, the Louisiana and Nebras�a estimates could be considered minimum estimates, because detectability was assumed to be 100% in Louisiana and turnover rates were not considered in Nebras�a�� An extensive two-year survey of Long-billed Curlews on their North American breeding grounds was recently completed (Stanley and S�agen 2007)�� The estimates for both years were >100,000 (164,500 in 2004 and 109,500 in 2005), or at least 5× the accepted estimate at the time�� Reanalysis of the combined U��S�� and Canadian data by Nations et al�� (2007) produced slightly higher estimates (183,231 in 2004 and 139,131 in 2005) �� These recent studies on Long-billed Curlew and Buff-breasted Sandpiper are among an increasing number of investigations that attempt to develop a more rigorous statistical sampling framewor� for bird species that are dispersed or patchily distributed during breeding and migration (Morrison et al�� 2006) �� These studies have stimulated some healthy debate concerning methodology, procedures, and results�� An important concern seems to be the reluctance of some scientists to accept statistical estimates, especially when the surveys cover a small portion of the species' range, small numbers of birds are recorded, and extrapolation would result in an estimate that deviates sharply upward from the previously accepted numbers�� In my opinion, however, this concern seems to be especially heightened by the latter factoran upward deviation from previously accepted numbers�� As supporting evidence, I would point out that the initial estimates published by the U��S�� Shorebird Conservation Plan and derived by combining unrelated counts and professional guesses (Morrison et al�� 2001) were, and continue to be, accepted as a standard of comparison without much debate, despite the many biases and uncertainties associated with such estimates�� As a consequence of following these case studies, I have become increasingly aware of, and surprised at, the lac� of enthusiasm in some quarters for confronting even the possibility that some shorebird populations may be larger than were previously believed�� Upwardly revised estimates that one would expect to be received as good news are often perceived as a threat�� I have seen study results mentioned at scientific meetings but quic�ly ignored or dismissed as being unreliable because they were inconsistent with earlier estimates or were not acceptable for other reasons that were not always clear�� Some colleagues have been professionally attac�ed simply for having been associated with newer, upwardly revised estimates�� Might such pressures have influenced scientists to summarily dismiss their own wor� or the wor� of others when the results deviated sharply from the accepted numbers?
Reflecting the atmosphere of s�epticism surrounding the newer statistical results, Morrison et al�� (2006) presented a "conservative" synthesis of the aforementioned studies for both species�� They believed that the Long-billed Curlew population was one standard deviation below the mean value estimated by Stanley and S�agen (2007) , and their rationale for this decision was that the resulting number would be closer to another estimate based on professional opinion, though the accuracy of the opinion was stated to be poor or unreliable�� The rationale for their Buff-breasted Sandpiper estimate was even more curious�� They reported a range of numbers for Nebras�a that were not the estimated mean values, but rather the means minus two standard deviations for both study years (Jorgensen et al�� 2008) �� Furthermore, they noted that the higher of these numbers (30,000) would be similar in magnitude to the Louisiana estimate, if one were willing to assume a 15-day length-of-stay (a value that is highly unli�ely and much too large given the evidence) in Louisiana�� Hence, the apparent "concordance" between these two independent and arbitrary numbers led them to conclude that the population was at least 30,000�� This conclusion was reached apparently without chec�ing their assumptions or bothering to contact the original authors to discuss the methodologies that were used in the initial studies�� The ad-hoc arguments used by Morrison et al�� (2006) are not only inconsistent and superficial, but also ma�e it abundantly clear that there is a huge imbalance in the standards for acceptance of scientific results for purposes of priority setting�� One stated reason for this conservatism and reluctance to accept higher numbers is that science must be more cautious about accepting what may turn out to be a population "overestimate," because such a Type II error may cause us to divert priorities (and resources) to other issues, with negative consequences for the species in question�� Although this conservative reasoning may apply in some cases, there are several reasons why it probably does not apply in the present cases�� First, raising the official population estimate for a bird species would not necessarily mean that the species is less imperiled than before, because other criteria such as population and habitat trends are perhaps more useful indicators�� Second, the newer estimates for Long-billed Curlews and Buff-breasted Sandpipers are perhaps the first systematically derived estimates of population size for these species and, as has been frequently discovered in wildlife studies, systematic surveys tend to reveal larger populations than were previously thought to exist (Morrison et al�� 2006 , Nations et al�� 2007 �� Hence, why would one assume that these estimates could only be overestimates? Isn't it equally li�ely that they could be underestimates? And third, to say that there are negative consequences of adopting what may turn out to be an overestimate is a half truth�� There are also negative consequences to retaining earlier estimates instead of adopting newer information derived from more thorough, systematic approaches�� In failing to adopt newer data, perhaps we are stic�ing with the status quo at the expense of more pressing priorities for funding of research and conservation��
In their response, Lanctot et al�� (2008) state that an important factor underlying the reluctance to accept upwardly revised population estimates is a concern with the validity of statistical estimates, especially where the surveys cover a small portion of the species' range and small numbers of birds are recorded�� I understand their arguments and, although I do not agree with them on technical grounds, were it purely a question of proper statistical inference, this discussion would end here�� But the two case studies suggest a more complicated situation involving not only science but also the parallel process of the use of science to establish official population estimates and institutional priorities�� Specifically, the case studies suggest that not only does science produce results that affect species research priorities, but the reverse can also be true-institutional species priorities can also affect what may later be accepted in science�� In both cases, there seems to be a fair amount of "anchoring" (Tvers�y and Kahneman 1974), whereby individuals are biased toward the initial (or earlier) estimates, which become accepted as �ind of a "gold standard" despite their many well-�nown biases and uncertainties, whereas newer results that may lead to changes in priorities are intensely scrutinized and rejected on the basis of the smallest potential flaw�� One can only guess at the factors that really contribute to such anchoring and this is, in essence, the problem on which I am focusing-there is very little transparency in the process used to establish species research priorities�� What, if anything, could be done to improve on the current process? I believe there are several things�� First, a more critical and open process could be implemented to conduct the periodic reviews of population status�� The U��S�� Shorebird Council has recently attempted to develop a more consensual review of population estimates (B�� Andres pers�� comm�� ), but the Council functions through volunteer efforts and the shorebird community as a whole must see the process as being important if it is to succeed�� In a large synthesis (e��g��, Morrison et al�� 's [2006] population revisions), there are a lot of data to consider, and the authors simply must rely on other shorebird biologists to help evaluate published and unpublished new information�� Quite often, this tas� falls to scientists who conduct research on a particular species and the lac� of clear protocols leads to inconsistencies in approach, as evidenced by the ad-hoc decisions made with regard to the case-study species�� Better protocols could be developed for regularly revising population estimates using procedures that would ensure transparency in the process�� Although an international mechanism currently exists for updating estimates of waterbird (including shorebird) populations, there is no formal organization of this process within North America�� Wetlands International coordinates updates every three years, as scheduled by the Ramsar Convention�� In North America, information on shorebird populations is collected by scientists either in association with groups such as the International Wader Study Group or Wetlands International itself, and the revisions are incorporated into successive editions of Waterbird Population Estimates (the latest, fourth edition was published in 2006 [�elany and Scott 2006] )�� In North America, this process could be formalized by forming a committee operating under the auspices of the U��S�� and Canadian Shorebird Conservation Plan councils or other bodies�� The committee could be charged with ensuring that regular shorebird population updates are underta�en and the results published and coordinated with the international update procedure via Wetlands International�� The committee would need to develop technical protocols for updating the estimates, such as (1) who should be involved in this tas�, (2) what data should be acceptable, and (3) in what format should "official" population estimates be derived and documented�� Ideally, similar information could be concurrently assembled on shorebird and habitat trends, with similar protocols�� Furthermore, to avoid the perception of conflicts of interest, an outward-loo�ing review process should be adopted involving scientists not participating as authors in assembling the update information�� Whether it would be feasible, desirable, or productive to adopt this approach is debatable, though such a process has been initiated for land birds, whereby Partners in Flight is underta�ing a review of the current status of land birds in North America, but the Association of Fish and Wildlife Agencies (a consortium of the 50 state wildlife agencies) will actually coordinate the effort, including an extensive review of new information�� Finally, I thin� that it is important to recognize that the perceived conservation status of many bird species is currently based on such poor information that when data finally become available, it would behoove us to question the earlier, perhaps erroneous perceptions of conservation status�� If such self-reflection is not ta�en seriously or is not done in a timely and systematic manner, I am inclined to believe that the lists of high-priority bird species serve no useful purpose and, in fact, can become a significant barrier to scientific progress and the public support of bird conservation��
